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PTILE: On the Tnfluence of Blastic gtresses OR the HMsgnebtic

3tructure of Silicon Iron Cr:,fstals 0 vliyanii
upru-g;ikh napryazheniy na magnitnuyu strukturu
kristallov kremnistogo zheleza)

PERIODICAL: Fiziks Hetallov i Metullovedeniye, 1958, Vol 6, Nr 5,
pp 50495-552 (USSR)

ABSTRACT: The ainl of the work described in this paper was to
establish general relations governing the changes in
the magnebic structure of silicon 1ron crystals under
the effect of elastic stresses. By means of the wethod

of powder patterns tne changes were investigated in the
maznetic structure of such crystals caused by elastic
stretching of the crystal as & function of the magnitude
of tre tensile force, the Lype of the initial nagnebic
structure snd the orientation of the gtresses relstive
to the cr;stallographic directions in the crystal. The
anestig;ations vers carried out on coarse crystal
gpecluils o iron containing 3, 5% Si,whereby the
dirensions of the individual crystals varied betveed
card 1/4 0,5 =pd 2.0 L. The specimens ) oncisted of 30 =2 lons,
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4 pm wide, 0.1 to C
crystallographic or
surface treatment (

SGV/}26—6—5-23/32
tresses on tha YiapnetTic gtructure of

.2 mm thick strips with wvarious
jentations of the surface. The
mechanical and electrolytic polishing)

and the preparation of the nmagnetic suspensions was the

sane as in earlier
(Ref 4). The powde
a microscope. The
effected by means O
photo of which is T
specimen is fixed D

described work of ghur and Abels

r patterns were observed by means of
stretching of the specimens vas

f a specially designed instrument, a
eproduced in Fig.l. In this the
etween the clamps of a spring dynamo-—

meber which is attached to the stand of a microscope;

the stretching of t

he specimen was effected by wmeans of an

electric motor-driven screw which compressed the spring

of the dynamometer.
continuous loading
specimens and to de
of the dynamometer
cause plastic defor
observation and pho
effected at naznifi

It was thus possible to obtain a
and unloading of the investigated
termine the load from the deflection
pointer. The applied loads did not
antion of the specimens. The
tographing of the powder patterns were
cabions of 180 to 300 times. Some of
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On the Influence of Blastic 3tresses on the Magnetic gtructure of
gilicon Iron Crystals

the thus produced photographs are reproduced in Figs.2-9.
It was found that elastic stretening may bring about
considerable changes in the magnetic structure of crystals
of silicon ironi these changes depend on the magnitude of
the stresses, the type of tThe initial magnetic structure
and the orientation of the stresses relative to the
crystallographic directions 1n the crystal, Changes in
the structure mnay consist of displacement of the
poundaries. changling the dimensions and cessation of -
additional areas and also of changes in the type of
magnetic structure. The changes in the magnetic structure
caused by tension in the elastic range may be jrreversible.
The obtained results can be explained qualitatively if it
is assumed that,as & result of the elastic stresses,a
redistribution takes place in the crysbtals of the sections
where the boundary eneriy has & ninimum value and in the
direction of easy meznetisation, which is near +to the
direction of the tensile farce, megnetisstion will become still essier.
card 3/4 Tn some cases the vector of spontaneous magnetisation may
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on the Influence of mlastlic STresses on tine Magnetic spructure of
gjlicon Iron Crys tals
turn from the tetraponal axis of the erystal o the
direction of the stretching. 3tudents Yu.N.Dragashanskiy
and Ye, D, Kuzain participated in the experimental work.
There are S fi ures snad & references, % of which are
Soviet, 7 Enziishe

ASSOCIATION: Institub fiziki netallov Ural'!skogo filiala AN SSSR
(Institute of Metal Physics)Ural Braench of the Ac.Sc.,
USSR) :

SUBMITTED: August 21, 1957

1. Silicon iron crystals——Magnetic properties 2. Electrolytic polishing
—-Applicaticns 3, Silicon iron crystals—-Stresses 4. Silicon iron
crystals—-’l‘est results
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TITLE: T InvestigpztEeR of the Processes of Magnetization in
gilicon lIrom Crystals (Issledovaniye protsessov
,namagniohivaniya v kristallakh kremnistorl zheleza)

PERTC ICAL: Fiziks setallov 1 Metallovedeniye, 1958, Volg, Xr 3,
pp 5956-563 (USSR)

ABSTRACT: In spite of tue fact thab suring recent years & nuxiber

of theorebtical and experimental investigations have been

nede relating To the processes of magnetisation, the

mechanisu of these proucesses in real crystals has gtill
not been clarified. Only the general conceptions appear
to be established with a great degree of probability,
according bo which the magnetisation and remagnetisation
of a ferromagnetic is effected by displacement of the
pvoundaries betweeln ad jacent domains and rotation of the
magnetisation vector of the individual domains. Usually
tne mechanisi of The process of magpnetisation itself,
i,e., the sechonisnm of reconstruction of the magnetic
structure as o recult of the effzct of the X ernal
paznetic field is not considered. Furthermore, as Was

Card 1/6 ghown in earlier worx of the authoTs (Refs 1 and 2), only
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the simplified magnetic structure is considered, nzmely,
the main domains. In o real ferroma*netic the magnetic
structure L&y be Very complicated; in addition to main
domains, there are additi nal domalins of various Types
which may nave @& considersble influence on the magnebisa—
tion pProcess. For elucidating many properties of ferro-
magnebtics it is mecestdry to have available reliable data
on the changes of the aaznetic structure under the effect
of the wagnetic field. At present observation of such 2
reconstruction can be effected DY the powdeT pattern
method ard the authors of this papeT used this method foT
studying the mechanisn of the process of magnetisation of
gilicon 1ron crystals with the aim of establisbing
peneral relations governing the changes in the magnetic
structure caused by & magnetic tield. The investigations
mere carried out on 10 mm dia, G.005 to 0.5 mad thick
discs of coarse grain steel containing %, %0 Si. The
preparation of the surface of the specimerns and of the
magnetic sugpension wWas carried out by & nethod descriped
in earlier work (Ref.1). Prior To obeerving the powder

CIA-RDP86-00513R001550220015-0"
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Investigatlon of the Processed of Magnetisation in Silicon Iror
crystals

patterns, the specilméns were demagnetised by wmeans of an
a.c, field, Following owd ere
ocbserved during gradua i ¢ field
which was orientated parall
specimen. The magnetic field was generated by means of
two solenoids jocated on both sides of the specimen on
a2 single axis. The orientation of the crystals was
cermined by means of X-rays with an accuracy of up to
27 . The following designations Were used for the
tetragonal 3Xes of the crystal: the nearest to the
urface was denoted by [}OO , the mOTE distant
omd the most distent one by (00, Study
terns under hé effect
d on a large pumber of
crystallites with various C : orientations
of their surface and various i i the magnetic
field in the pleane of the inve ; 11i As
yias shown in earlier work of the zuthors (
magnebtic structure of relatively tnin crystals of si
jron can ve of the type &, 1 which case the nagnetisation
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vectors T of the maln domains are orientated parallel

to the dir8ction Elod} snd the boundaries vetween the
main domains are perpen@icular to the surface of the
specilment, apd of the TUEe B, in which case the orienta-
tion of the anin Aomalns is parallel to the direction of

Ol@) or OOQ and the mugpnetic flux betweel adjacent

domains 1is closed throush additional domalins which cover
the entire surface of ghe crystal. In the additional
domains the I are in the direction perpendicular to
the boundariessbetween these domains. 1f a(}oo is
larger than 0, Tthen, ijn addition to the
main domalns in the cace of a type A structure and the
additional curface domains in the type B structure, other
additional domains of various shapes will Dbe present.
Photos of the changes Of the powder patterns caused by
the effect of the magnetic field are reproduced in
Tigs.l-4 znd in Fig.2 & sketch shows the changes in the
type B nagnetic struchure in the case of magnetisation
in the direction 100] . The obboined results have shown

Csrd 4/6 that under the influence of @ maznetlc field complicated
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sztion in gilicon Iron

lJo

changes &y take ploce 11 the magnetic structure of
crystals of silicon iron. guch changeés depend on the
field strengti, the twvowe of the initial magnebic structure
snd the orientation of the field relative to the
crystallographic axes of the crystal, The changes in

the structure may consist of boundary displacements,
displacement in the orientation of the magnetisation of
the field. displaceuents, changes in thbe dimensions and
cessation of additional domains, end chenges in the type
of the wegnetic structure. In weak magnetic fields
there is & displacement of the poundaries betveen the
nain domalns as well &s displacement of the additional
domalins. In strons fields, 1in addition to processes of
rotation, there are algo processes of displacement of the

houndaries between the donains, 1.8. @ reduction in the
volume of the additional éomainszndafragmentation of the
surface domains in the type B structure., Tt can be
agsumed that rhe derived relations governing the change
of the magnetic structure of silicon iron crystals
czused by the effect of = maznetic field are generally

e e T T T
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‘Investigation of the Processes Gl yopnetizziion in Silicon Iron
Crystals
for sheets of soft sma.netic aoterial, particularly for
materiols with a crystal lattice, such as bthe crystal
lattice of iron, pessescing & sufficiently large
anisotropy conatant,
Phere are O fi-ures and 4 references, 2 of which are
Soviet, 1 English,
ASSCCIATIOHS: Inetitut fiziki wetallov Ural'skogo filiala AN SSSR
(Institute of VMetsl Physics, Ural Branch of the Ac.Sc.,
USSR) and
Vecherniy politekhnioheskiy institut v ;. Komsomol™ ' ske-na
Anmure (SGvening Polytechnical Institute, Komsounol'sk on
the Amur)

SURMITTED: August 21, 1957

1. Silicon iron crystals--Magnetic properties 2- Magnetic suscepti-
bility--Determination 3 Ferromagnetic materials——-Properties
4. Magnetic fields—-Effectiveness
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SUTHORS: . hu Ya 5.
Sstartseva, I.Ye.

in the Magnetic structure of Residually

d Crystals of Silicon Iron in the Case of
ation with an Alternating Field.,(lzmeneniye

ry ostatochno pamagnichenny
pri razmagnichivanii

TIPIE: Changse
Magnetise
Demagnetis

magnitooy st
kristalloV kremnistogo zheleza

pe remennyn polem)
ke metallov i metallovedeniye, 1958, Vol ©;

PEBIODICAL:Fizi
Nr 4, PP 614620 (USSR)
ABSTRACT: 1n earlier Work of the authors, (Bzfcl), relating O
studying by means of powdeT patterns the magnetic
structure £ sili i crystals which are in the
isation, it was ostablished
f a residually ma

magnetisation vector 1lg ©

in the direction of easy magnetisatlons

to the direction O the field of preliminarly
magnetisation of (with
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Change in the Magnetlc gstructure of Residually Magnetised .
crystals of ailicon Iron in tzhe Case of Dema gnebisation
with an Alternating Field

anti-parallel orientation oFf the Tg vector),
supplemsntary closing Tegions of warious types apd also
sub-regions which occuTl around defecis. Thsreby, the —
authbors defined as nglosing regions”, regions gnich form
around the surface of the crystal and reduce ifs total
energy. 10 was also‘established that the &ype of the
magnetic structure in the sktate of residual
magnetisation depends on the crystallographic
orientation of the surface of the specimen, Of the
orientation relative ©O the crystallographic axes of the
crystal of the field which brought about the preliminary
magnetisation and on the Type of the magnstic structure
of adjacent cr—ys-ballites° It follows therefrom that

the type of magpetic structure in the residually
magnztised sbate can differ for differing crystalse.

Therefore, it can be anticipated that Ghe chang® in the

card 2/7 magnetic structure 10 the case of demagnetisation of
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Change in the Magnetic structure of Residually Magnetised
crystals of Silicon Iron in the Case of Demagnetisation
with an Alternating Field

residually magnatised cryshallites will &lso dgiffer,

depending oR the type of their magnetic structure in

the original state of the residual magnetisation. The
details of the process of demagnetiisation can be
established only on the basis of directly cbserved
changes of the magnetic structure and, in order To
e sGablish these, experiments were carried out which sIe
described in this paper. The experiments were carrisd
out on polycrystalline speclmens of siliczon iron
convaining & 12Tg® pumber of crystals with wvarious
crystallographic orientations of the surface. The

~ linear 3imensions of the individual crystallites were
0.5 to 2.0 mm. For excluding the demagnctising_effect
of she ends of the specimens, the investigetions were
carried out oo rings of 4O mm ouber Giameter and 28 mm
inner diameteT with a thickness of 0.1 = 0.2 miEte
Preparation of the surface of the specimens and of the

card %/7 magnetic gsuspension was ecarried outv by means of methods
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Change in the Magpetic structure of Residually Magnetised
crystals of gilicon Iron in the Case of Demagnetisation
with an Alternating Field

described in earlier work (Ref.2). (cgeryation of the
powder patterns wasg carried out by means of an instrument,
a photo of which is reproduced in Fig.l. The investigated
specimen was placed in. front cf the objective lens of the
microscope in a special attachmen® which was fixed to the
stand of the microsccpe. The gpecimen could e turned
about its axis and cculd also be displaced aloug ivs
radius by means of screwse. Preliminary magnetisation of
ths_investigated specimen was effected by the field of 2
circular permanant magnat of 200 Oej; ‘Loe dcmagnetiSation
was effected by 2 50 cps magnetic field. The circulax
magnetic field was generated Dy passing a {(d.c. OT a.Co)
current ghrough a coil which can be %waken apart and
which surrounds the specircen. The amplitude of the a.cC.
field was made e vary continuously ench Lime from the
maximum value TO zero by means of & special transformeT
Card 4/7 with a mobile coTre- The powder patteIns were photographei
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the Magnetic sgructure of Reaidually Magnatised

by means c¢f a camera which was attached to the
microscope in such a way tha® it was possible to follow
the magnetie structurs of the speciman.whilst the
exposures were being takeno Some of the obtained
powder patierns are reproduced (Fig.2-5). On the basis
of observabtion of the powder patterns in & large

pumber of crystals with warious crystallographic
orientations, the following eonclusions were arrived ab:
1., The process of wvariaticn of the magnetic structure
of a crystal underT +the effect of an a.c.field during
gransition frem ¥he r2sidually nagne tised into the
demagnetised state takes place as foliows: The
supplementary surface regions becous transformed into
rawerse YegLons; the revyerse regions become exktended
and subsequexk fragoentation cf the reverse regions was
observed; sub-regicns pever becale transformed imto
reverse regionss

o>, Supplementary regions and regicns with Teverss

CIA-RDP86-00513R001550220015-0"
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i fi tised
i tic Structure of Residually Magpel o
gg;ggzl;nogh;i¥?§%i Iron in the Case of Demagnetisation witn an
Alternating Field

demagnetisation by an a.c. field of equal maximum
itude. ) .

2ppl%gethe case of polycrystalllne.Speclmens! th;ill
c;ys‘ballographic origntation of a%% :cznt gemtgsthe
show an appreciable influence on ha.n_t 1 en

i ture of the individual crysta o
gii:tziesgr%ggures and 5 references of which 4 are
Soviet and 1 English.

; izikd AN SSSR (Institute of
IATION: Institut Fizikl Metallov,
48800 - Metal Physics, AS USSR)

SUBMITTED: 18th July 1957.
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(Termomagnitnaya obrabotka 1 protsessy uporyadocheniya)

Effect of Thermomagnetlc

Magnitude of Blectrical Resistance of

(1IIT. fesledovanlye vliyaniya

termomagnitnoy obrabotki na velichinu elektrosoprotivleniya
uporyadochivayushchikhsya nyagkikh magnitnykh splavov)

it was shown that as
1 state may anpeal,

Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 5,

1,2) dealt |,
4

he
S

Coelle o)
a result of
which is
states. These
purely magnesic
To cbtain a fuller piecture
it was desirable U0 study

perties, especially elsctrical
sensitive ipdication of

the degree

The autnors (Ref 2) showed that

Shur, ¥ .,and Glazer, A.A.

TITLE: Thermomagnetic Treatment and Ordering Procssses
Part IIL. Investigation of the
Treatment on the
Ordering Soft Magnetic Alloys

PERIODICAL:

pp 958-960 (USSR)

ABSTRACT:1l. Barlier papers published by the authors (Refs
with the effect of thermomagnetic treatment
ordering processes; 3
t.m.t., & Dew structursa
different from the ordered and disordered
resultis were obtained by measurements of
properties of certain alloys.
of this new structural state,
also other physical pro
resistance, which is a
of ordering in alloys.

cardl/8 measurenents of
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Thermomagne tic preatment and Ordering Processes. Part III. Investi-
gatiocn of the Bffect of prermomagnetic Trzatment O- the HMagnitucle

of Elecsrical Resistance of Ordering Soft Magnetic Alloys

magnetic alloys of variocus structures may answer the
following TWO questions in connectiol with the new
stractural state: a) whether the superstructure cf an
oréered ssmple ig disrupted by sunseguent annealing in

s wagoetic field at & temperature lower than the critical

semperature of ordering T, 3 v) whether the presence
= o

of & msgnetic fald durircg snnealirg of a digordersd
3 X

-0

cample at & tewperature 1owWsT thez Tg affects the
winesics of orcdering. The present weper desls with these
two guestions.

2. Rlechrical resistence cf 78--Per y and Ferainvar
alloys, ino the form of strips of ©0 X 0.2 mm dimansions,
was measured. Measurements were carried out by &
compensation.method using 2 low-resistance Dusselhorst
potentiometer with a relative error of 0.08%. In

addition to slectrical resistance R, tre zuthors

measured the value of electrical resistance RS in &

Card2,/8 magnatic field which produces szturation of the camples.
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Ry > does not depend

Both these gu ptities were measured
¢ (in a thermostat) and

-196 ~C (in liquid nitrogen)-

could be jud ed from the change of
Bc%

the coercive force H, (at 20 , from R and from
AR ) Ry -~ R,
r R,

3, To answer the first gquestion, amples were first
ordered by 96-hour 3nnealing at 460 C and then annealed
for 5 hours ab 450 C in & magnetic field of 200 Qe.
Thenothe samples were hardened in vacuum by heating to
700 ~C. After each such treatment (ordering, annealing

‘0 a magnetic field, hardening) ,

and Hc were measured.
Card5/8 in Table 1:
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Thermomagnetic Treatment and Ordering Processes. Part IIT. ]'vaest_—-
gation of the Effect of Thermomagnetic Treatment on the Magnitude
of Electrical Resistance of Ordering Soft Magnetic Alloys

Tem— 78-Permalloy | Perminval
Preatment pera- Hy, . R . AR H., . R- AR
ture Oz RO 5 s 5 R OZ R?_O5 “?.05 R
O%eq "10%g "107g % 20% —_9 Q %
= © ] . _ - . l
96-hr _ 0°C 0.21 18%2 1658 l.41 0.57 npg2 4792 O 2
annesal- _1966C 1151 1192 3.56 38%8 3849 0.29
1ngoat
460°C
g_%g}eru-
5--hr

anneal-
ing 81;
450 “C in a field of 200 Oe (t.m.t.)

Hardgning in vacuum from
700 °C (disordering)

Card4/8
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Thermomagnetic Treatment and Ordering Processes. Part III. Investi-
gation of the gffect of Thermomagnetic Treatment on the Magnitude

of Electrical Resistance of Ordering Soft Magnetic Alloys

mTable 1 shows that Ro and Rs of ordered and disordered

camples differ narkedly poth 8% O °¢ ang at -196 °C

The authors' results obtained ab -196 C contradict

the results of Kondorskiy and OzhigoV (Ref &), who
reported 2 decrease of electrical resistance on ordering.
This difference may be due to the difference in the degree
of order (short-range and long-range) of the samples
prepared by the authors and the samples used by
Kondorskiy and 0zhigoV-- After t.m.t., the values of

H, and AR/R of ‘78—Permalloy fell a little, which

indicates appearance of a weak magnebtic texture. <The
value of Rg» which is mno% related tO magnetic textbure,

was not affected. After t.m.t. of Perminvar (Table 1),
the value of A R/R approached 0 due to appearance
of clear magnetic texture. Again, the value of Rg

remained unchanged within the 1imits of experimental
error. The authors conclude from these resulits that
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Annealing for 5 brs at 450

°c (partial ordering)

Annealing for 5 hrs

°¢ and 200 Oe (t.m.%t.)

Cards/8

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001550220015-0"



"AP

A S AT IR

OV FOR RELEASE: 08/23/2000

SRR MNHIVERIANE

T e e _ CIA-RDP86-00513R001550220015-0

. SOV/126—6—5-45/43
Thermomagnetic Treatment and ordering Processes- Part III. Investi~-
gation of the mffect of Thermomagnetic Treatment on the HMagnitude

of Electrical Resistance of Ordering Soft Magnetic Alloys

Table 2 sShows that t.m.t. of disordered samples of
n8-Permalloy and Perminvar produces & clear magnetic
texture - ip both alloys the value of AR/R decreases
considerably. The value of R is the same irrespective
of whether the sample wasS annegled with or Witgout a
field. In both cases, the value of Ry at O ~C fell and

at -196 °c increesed compared with the value of Rs of

a hardened sample. This shows that annealing produces
ordering of samples. The authors conclude that the
kinetics of ordering of 78—Permalloy and Perminvar is
not affected if the samples aTe in a magnetic field
during annealing. If the kinetics of ordering were
affected by the presence of a magnetic field, then the
value of Rg after 5-hour snnealing 2% 450 °C in a

field would have been different from the values after
a similar annealing without a field.
5. The authors finally conclude that the special
Card?7/8 structural state produced by t.m.t. involves such & small
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of Blectrical Resistance of Ordering Soft Magnetic Alloys

pumber of atoms that formation Or retention of the ordered
structure is not affected. This is a complete translatiox.
There are 2 tables and &4 goviet references.

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Metal Physics of the Ac.Sc.US_SR)

SUBMITTED: July 5, 1958

Card 8/8 Uscox-m-nc-éo,éél
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A UTHOR:. yuznetsov, VY. sov-26-58-11/9/49

TITLE: Investigations of the Magnetic structure of Ferromagnetics
(Issledovaniya magnitnoy struktury ferromagnetikov). An All-
Union Conference in Krasnoyarsk (Vsesoyuznoye soveshchaniye
v krasnoyarske).
PERIODICAL: Prirods., 1958, Nr 11, PP 5355 (USSR)
ABSTRACT: In June 1958 an All-Union meeting on the magnetic strancture
of ferromagnetics was convoked by the Institut fiziki
AN SSSR (Institute of Physics of the AS gSSR) and the Komis~-
siya po magnetizmu otdelenlya fiziko-matematicheskikh nauk
AN $SSR (Commission for Magnetism of the Department of Phy-
sico-Mathematical seiences of AS USSR) in krasnoyarsk. The
meeting was attended by representatives of scientific insti-
tutions of many principal cities of the USSR. A total of
32 papers were read. Ya.S. Shur of the Institut fiziki me-
tallov AN SSSR (Institute oF tne Physics of Metals,
AS USSR) in gverdlovsk summarized the magnetic structure of
ferromagnetics. g.V. Spivak of the Moskovskiy gosudarstven-
nyy universitet (Moscow State University) told of present
and future electron—optical methods of study of the domain
structure of ferromagnetics: L.V, Kirenskiy and M.K. Sav-
chenko of the Institute of Physics of the AS USSE in Kras-
noyarsk presented new deta on the spatial distribution of
card 1/4 the domain structure in samples of transformer iron. AT,
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Sudovitsev and Ye.Ye. semenenko of the Fiziko-technicheskiy
institut AN USSR (Physico-Technical Institute of AS UkrSSR)
in Khar'kov read a paper on the influence of the domain struc-
ture on the electrical conductivity of very pure iron. G.V.
Spivak, V.Ye. Yurasova and Ye.I. Shishkina of Moscow Univer-
sity presented an original method of exposure of magnetic
heterogeneity in metal. T.I. Prasova of the Verkh-Isetskiy
metallurgicheskiy zavod (Verkh—Isetskiy Metallurgical Plant)
told of experimental work carried out in cooperation with
V.V. Druzhinin on the application of the method of powder
patterns to the study of the magnetic properties of trans-
tmer steel. ¢.P. Diyakov of lioscow University spoke on the
carculation of the domain structure in the theorvy of magne-
tization and magnetostriction of monocrystals. L.V. Xirpen-
skiy and I.F. Dsgtysrsv of Krasnoyarsk read a paper on the
temperature dependence of the domain structure of crystels
of ferrosilicon. v.A. Zaykova and Ya.S. Shur reported on
the results of a study of the influence of elastic stresses
on the magnetic structure of the crystals of ferrosilicon.
v.V. Veter of the Institute of Physics of the AS USSR in
Zrasnoyarsk reported on nwis original work conducted together

CIA-RDP86-00513R001550220015-0"
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Investigations of the Magnetic structure of Ferromagnetics

with L.V. Kirenskiy on the determination of the width of the
domain boundary; the method had been suizgested DY G.S5. Krin-
chik, I.i. Puzey"of the Tsentral'nyy nauchno—issledovatel'-
skiy institut chernoy metallurgii, Yoskva (Central Scientific
Research Institute of Iron yvetallurgy; HOSCOW) communicated
the results of studies of the dynamics of the domain struc-
ture in a frequency range of up to several mhz. A.I. Drokin,
D.A. Laptey, and RoF- smolin (Krasnoyarsk) oresented results
of their studies of the temperature magnetic nysteresis on
the points of the hysteresis loop- Nickel and jron-nickel
alloy samples had been studied for this purpose. I.Ye.
Startseva and Ya.S. Shur read a study of the structure of
the residual magnetized ferromagnetic by aid of the method
of pewder patterns, and the change of this structure under
the influence of a changing magnetic field., The papers of
L:V. Kirenskiy, A.I. Drokin and V.S Cherkashin dealt with
the results of the influence of ultrasonic waves on the mag-
netic properties of ferromagnetics at various temperatures.
card 3/4 Several papers were jevoted to further investigations of the
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Investigations of the Magnetic gtructure of Ferromagnetics

Barkhausen effect, the concept of #xhich has bveen consider-
ably extended by such Soviet researchers 28 R.V. Telesnin;
Ye.P. Dzaganiya, V.F. Ivlev and others. Several papers dealt
with transitional magnetic structure and temperature changes.
The Physical Institute of the AS USSR in Krasnoyarsk, in 1957
opened the Stolby Game Reservation. The construction site

of the ¥rasnoyarsk Hydroelectric Power Station was visited
by the scientists.

1. Magnatostriction—«Properties
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sov/ 58-59-1+-8357

1959, Nr y, p 143 (USSR)

ivnyy Znurnal Fizilka,

Referat

Transl ation from:

[

AUTHOR: Shur, Ya.S.
TITLE: ’GE'EEE“EZEEEEIZ Structure of High—Coercive Ferromagnetics
PERIODICAL: Tr., In-ta £1z. metallov. Ural'skiy £11. AS USSR, 1958, Nr 20, PP 111-12h
jes carried out by the M
The bibliography

eview of 'stud
the AS USSR.

ABSTRACT: The article is a r
Physics of Metals of the Ural branch of
titles.

=
contains 28

Card 1/1
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Translation from: Referatliviyy Zhurngl Fizika,

AUTHORS:

TITLE:
Magnetization

PERIODICAL:

pp 125 - 130

ABSTRACT:

CIA-RDPS86

68181
sov/58-59-5 -10798

1959, Nr 5, P 128 (USSR)

Me_xgnetic S’t,xﬂ.xctn.n."é’1 /of Iron Silicide C_z_-gstal§ ,1n a State of Residual

>

Tr. in-ta fiz. metallov, Ural'skiy fil. AS USSR, 1958, Nr 20,

Using the powder figure method, the authors studied the magnetic

structure of individual crystallites of polycrystalline iron silicide

samples in a state of residual magnetization.
in addition to the

that in each crystallite,

The authors discovered
thasic" magnetic domains

(magnetized in the directions of easy magnetization that are closest

to the direction of
there generally exist "reverse"
various forms.

the field by which

the sample was first magnetized),
"supplementary" magnetic domains of

"reverse” domains the spontaneous magnetization

vectors are oriented antiparallel and in the "supplemen‘bary" domains
either antiparallel or at an angle of 90° relative to the magnetizatlon

Card 1/2 of the "basic" domains. The form

APPROVED FOR RELEASE: 08/23/2000

of magnetic structure in

a state of

CIA-RDP86-00513R001550220015-0"

-0513R001550220015-0

v




P EETETAS

PPR
"APE RELEASE: 08/23/2000

RERECESBHAEIR -
RS AT RIS TS © e
AT S L N

CIA-
G RDP86-00513R001550220015-0

. . . _ sov/58-59-10—22821
Translation from: Referativiyy Zhurna;,Fizika, 1959, Nr 10, P 145 (USSR)

AUTHORS: Shur&;gg,s., Luzhinskaya, M.G., ViasoV, K.B., Shiryayeva, 0.1.,
—pEgkova, V.A.

TITLE: on the Relation Between the Magnetic properties and Sensitivity of
Magnetostrictive Receivers

PERIODICAL: Tr. In-ta fiz. metallov. Upral'skiy £11. AN SSSR, 1958, Nr 20, PP 131-140

ABSTRACT: The authors made an experimental study of the relation petween the
sensitivity of magnetostriotive recelvers and the magnt-.ti'c charaoteristics
of a number of materials out of which they were producud. For this study
soft magnetic materials were used that possess very dissimilar magnetic
and magnetostrictive properties. Tt is demonstrated tnat for every

recelver the greatest magnitude of sensitivity is attained at those values
of the magnetizing field and that magnitude of induction, at which the

material. The sensitivity of recelvers made of gifferent kinds of
Card 1/2 materials, measured at optimum polarization, is proportional to the
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On the Relation Between the Magnetic Properties and Sensitivity of Magnetostrictive
Receivers

magnitudes fxcw- (Bopt) (OA/OB) (Bopt) » p v (Bopt) (A JIs), or Mol As/Is)
obtained on these ma%eria.ls; It follows that if the statlc magnetic characteristics
H or Ag, and Ig of the materlals are ¥nown, then, using the correlation enax > o
( Ks/Is)» it is possible to make an approximate comparative estimate of the magnitude
of sensitivity of magnetostrictive receivers produced from these materials. Cf ab-
stract 22801.

V.A. Zaykova

Card 2/2
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"AUTHOR: shur, Y8 S SOV/48—22—10—5/23
-// i
TITLE: Magnetic structure and processes of Technical.ﬁagnetization

in Bighly Coercive.Ferromagnetic Materials (Magnitnaya
gtrukturse i protseesy tekhnicheskogo namagnichivaniya v
vyaokokwntsitivnykh ferromagnetikakh)

PERIODICAL: 1zvestiya Akademil nauk SSSR- garlys fizicheakeya, 1958,
Vol 22, Nr 10, pp MMTT - 1180 (USSR)

ABSTRACT: At the Institut £iziki metalloy (Inetituta of Metal Physics)
already for gseveral years in?Eetigations on the gtructure of
highly coercive ferromagnetic materials have bfeil garried out.
In the present paper some basic regulis of these investiga-
tions are presented. It ka8 heen found +hat the magnetic

properties of ferromagnetic materialz change with warying
magnetic gtruciture according to B 1BWe The magnetic
gtructure pecomes simplified ;€ the size of the ferromegnetic
body decreasess the processes of yachnical magnetizing

are. then rendered more difficulta In small particles of
ferromegnetic meteriels the nignhly coerciTe state.canroccur
only when & transition= or & onaadomein gtructure exists.

card /2 The dimensions of the articlies ocousTing in these m& netic
P

APP
ROVED FOR RELEASE: 08/23/2000

CIA-
A-RDP86-00513R001550220015-0"



' "PROVED FOR RELEASE: 08/23/2000

NETEE

~ CI-RDP-00513R001550220015-0

Magnetic Structure and Processes of Technical SOV/48-22-10o}/23
Magnetization in Highly Coercive Ferromagnetic
Materials

structures depend on the physeizal properties of the ferxo-
magnetic material and tc a zornsiderabls degree are determined
by its magnetic anlsovrdpy. Thase conceptions permit onl

a qualitative judgement on the sumussure of highly coercive
alloys. Many details of this siructure gtill remained
unexplained. & further thorocugh investigation of the
magnetic structure of +this clmss of ferromagnetic naterials
is of grea% importance for the whole problem of highly
coercive alloys. A& detailed survey o +his problem is
published in "Trudy instituts fiziki matallav” (Ref 15).
There are 15 references, 14 of which axre Soviet.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Metal Physics,AS USSH)

Card 2/2
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AUTHORS: zaykovas Ve A., Shur, Ya. S- sov/4s-22-1o-5/23
L - e
TITLE: The Change of the Magnetic gtructure of Iron gilicate crystals

gnder the Action of Elastic strain (Izmeneniye magnitnoy
struktury xristallov xremnistogo zheleza pod deystviyem
uprugikh napryazheniy)

PERIODICAL: jzvestiysa Akademil nauk SSSR. geriysa fizicheskaya, 1958,
Yol 22, Nr 10, PP 1185 « 1189 (USSR)

ABSTRACT: In the present paper the authors investigated the change
of the magnetic gtructure under the action of elastic
tension-stresses. They jntended to find general rules
governing the change of the magnetic gtructure of ferro-
magnetic crystals in the casé of one-sided elastic stress.
The investigations resulted the following: Under the influ-
ence of an alastic stress considerable changes in the magnetic
atructure of iron gilicate crystals take place. These
changes are represented by the shift of the boundaries, the
change of the supplementlng and boundary domains, and the
change of the type of the magnetic gtructure. They depend
on the gtrain value, on the nature of the originel magnetic
structure, and on the orientation of the strain with respect

A
PPROVED FOR RELEASE: 08/23/2000
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The Change of the Magnetic Structure of Iron SOV/48-22—10-5/23
Silicate Crystals Under the Action of Elastic

Strain

to the crystallographic axes. The change of the magnetic
structure of the crystal with varying strain is irreversible.
Qualitatively the results may be explained as follows: It
is assumed that under the influence of elastic strain an
orientation of-i? into the direction of the strain takes
placej the domains with minimum values of the boundary
energy becomes displaced in the crystalj the tetragonal
axig which is nearest to the orientation of the strain
becomes the orientation of the weak magnetization. It may
be assumed that the change of the magnetic structure under
the action of elastic strains will exhibit qualitatively the
same character also in other weakly magnetic materials. %fzig
iz especially true of triaxial ferromagnetic materials.
rnere are 2 figures and 5 references, 3 of which are Soviet.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Metal Physics,AS USSR)
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AUTHORS: startseva, I. Yea\W“ SOV/48—22-10—6/23

TITLE: The Magnetic structure of a Ferromagnetic gubatance wWith

Remanent Magnetization and Its Chenge When Demagnetized
by an plternating Field (Magnitnaye struktura ostatochno
namagnichennogo ferromagnetika i yeye jzmeneniye pri
razmagnichivanii peremennyn polem)

PERIODICAL: Izvestiys Akademii nauk gSSR. Seriyz fizicheskayes 1958;
yol 22, Nr 10, PP 1189 - 119> (USSR)

ABSTRACT s In previous papers (Refs 1 and 2) assumptions concerning
some particular features of the magnetig structure of &
ferromagnetic material with remanence (fr) and their
influence on the stability of remanence %as made. In the

present papeT these assumptions are checked by means of

a direct observation of the structure in the case of presence
of & remanent magnetlzation ag well &s in the casé of its
annihilation by an alternating megnetic field. Because of
observations of powder patterns on the gsurface of single
crystal grains of the polycrystalline gamples the following
conclusions could dbe deduced: in & state of remanence in

Card 1/3 crystals apart from the magnetic ground domains also inverse

A
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The Magnetic gtructure of & Ferromagnetic SOV/48—22—10—6/23
Substance with Remanent Magnetization and 1Its
Change When Demagnetized by an Alternating Field

-

(obratnyye) and supplementary (dopolnitel‘nyye) domains of

various kinds exist, among them also sub-domains. The
existence of these domains leads to & decrease of the
remanence which is red to the theoretical
value. In the atate of remanence the pnature of the magnetic
gtructure depends on the crystallogra.phic orientation of the
crystal surface and on the orientation of the magnetizing
field with respect to the crystallographic axes. Supplement-
ary and inverted domains decrease the resistance of the
magnetic structure to the demagnetizing influences. Sub-
domains usnally do not change into inverted domains. Changes
in the magnetic gtructure of & crystal with remanence at a
demagnetization take place in the following way: Some
supplementary gurface-domains change into inverted domains
by growing. These inverted domains expand with the increase
of the amplitude of the alternating field. In the case of
even strongeT alternating fields sometimes & disintegration
of the inverted domains can be observed. In polycrystals

Card 2/3 the nature of the magnetic structure of gingle crystal grains
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The Magnetic Structure of a Ferromagnetic S0V/48-22-10-6/23
Substance With Remanent Magnetization and Its
Change When Demagnetized by an Alternating Field

with remanence as well as the change of the structure at

a demagnetization is considerably influenced by the crystal-
lographic orientation of neighboring grains. There are 4
figures and 8 references, 6 of which are Soviet.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Metal Physics,AS USSR)

card 3/3
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. AUTHORS: Qlezer, A. A, Shur, Ye. Sc s0v/48-22-10-9/23
/ e

TITLE: On the Nature of the Effect of Thermomagnetic Treatment on
Magnetically ot werromagnetic Materials (O prirode effekta
termomagnitnoy obrabotki ¥ magnitnomyagkikh ferromagnetikakh)

PERIODICAL: Izvestiya pkademii nauk SSSR. Seriye fizicheskaya, 1958,
Vol 22, Nr 10, PP 1205 - 1211 (USSR)

ABSTRACT: No conclusive experimental data have hitherto been presented
indicating & connection petween the effect of the thermc-
magnetic treatment and the process of coordination. In the

present work the authors examined the problem, whether such
a connection exists. The temperature range in which the
thermomagnetic treatment is effective was determined. The
influence of the thermomagnetic treatment upon the tempera-
ture dependence of the saturation magnetization was investi-
gated. The kinetics of thermomagnetic treatment of ©0-
ordinated and non-coordinated alloys as well aB the kinetics
of coordination of thermomagnetically treated alloys were
examined. The inve sti i ong-range
order does not play anwy deci i ism of

Card 1/3 the thermomagnetic treatment.
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n the fact that the therm
1so at temperatures nigher then
and secondly that after the the
e saturation magnetization remai
dered state. The state appearin
thermomagnetic treatment 1is not the same &3 in t
a common disordered distribution of the atoms.
of coordination ig d@ifferent in disordered and
magnetically The state occur

thermomagnet
as from the
axiality- Apparently it is &
the formation of i
participating.

" On the Nature of
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omagnetic treatment is
the critical
rmomagnetic

ns the same &8

g after the

he case of
The kinetics
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dinated as well

firstly fro
effective &
temperature,
treatment th
in the disoT

destroyed if coordination
tatic forces it may de
d under the action of
redicted by Neel

and 6 references,

As this state is
occurs due to the action of electros
agsumed that this gtructure ig forme
magnetic forces. Such a structure was P

(Ref 4). There are 4 figures, 1 table,
1 of which ig Soviet.
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TITLEs On the Dependence® of the gensitivity of Hagnetostrictive
Receivers on Their nagnetostrictive characteristics (o
zavisimosti chuvstvitel'nosti magnitostriktsionnykh

priyemnikoV ot ikh magnitnykh khara.kteristik)

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriysa fizicheskays, 1998,
Yol 22, Nr 10, PP 1259 - 1262 (Ussn)
ABSTRACT: According to theoretical calculations (Refs 1 - 3) the
gensitivity of the magnetostrictive receiver can be
related to the magnetic characteristics of the
material of the receiver asg follows:
' A
e~ p~ 3B (1)
. & 2* (2)
max " M~ opt. Iy
)
emaINﬂo I (3)

]
card 1/3
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‘On the Dependence of the gensitivity of sov/4e-22-1o-1e/23
legnetoetrictive Receivers on Their Magnetostrictive
Cherecteriatics

The symbols denote: € -~ gensitivity, fhrapparent permeebil—
ity,;\— magnetostriction, B - induction,h_ - saturation
megnetostriction, I - saturation megnetize%ion,,ko- jnitial
permeability, e ax g maximum gensitivity of the receiver
at a certain op¥1mum value of the jpduction of the polariza-
tion B __¢° In the present paper the above- entioned
theore%gcal relations and their possible application in the
gelection of the material foTr magnetoetrictive receiversa
were checked by experiment. Materials with widely aiffering
magnetic properties were investigated. The measurements
showed that after different treatment the alloys exhibited
widely differing magnetic propertiea and sensitivitiel. From
experimental data can be geen that in the case@ of & modifica-
tion of the magnetic state of the concerned receiver its
gensitivity varies according to formuls (1). The relations
(2) and (3), which relate the maximum values of the receiver
gensitivity of various alloys, 8re satisfied less exeetingly.
one of the reasons for this disagreement might be errors in
card 2/3 the experimental determination of various characteristics.
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Magnetostrictive Receivers on Their Magnetostrictive .
Chéracteristics

The results shov¥ that when formulsa (3) is employed 8n
approximate comparative egtimatiol of the sensitivity of
the"material can be given if the values of Hor Ks’ and I
are known. Detailed results of this work aTre puhlished in
referenc® 3. There &Tr® ) figures and 3 references, 1 of
which is soviet. .

ASSOCIATION: Institut fiziki metallaV Akademil pauk SSSE (Institute of
Metal physics, 25 USSR)
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Torce in Magnetically

powder (0P apizotropii

sily ¥ magnitnoanizotropnykh obraztsakh iz

Sariya fizicheskays, 1958,
(US3R)

AUTHORS: Shtolits, Ye. V., Snurs
Kandaurovas ¢, S—m—mMm —
TITLE: On the Anisotropy of the Coercive
Anisotropic Samples of Fine
koertsitivnoy
tonkikh poroshkov)
PERIODICAL: Izvestiya pkademii nauk SSSR.
Yol 22, Nr 10, PP 1269 - 1272
ABSTRACT: In the present paper I

ments of the coercive

produced from the
alloy, magnetite;
of the coercive
in figure 1.

The process of the technical magnetization in

following

and iro:ujtaxiia,

force of Tarl.oeus powd.er sanples is shown

A comparison

textured samples made of magne*ically apiaxiasl powders

angular dependences cf H_ way exkibit a
3

he avibers give & repoxrt on measura-

forze of und.exial
aubstances:

magnetic powder
Cobalt; Mn--Bi-~
The angular dependence

of ths curves ghows thet in
the
aiffersnt character.

directions

close to the axis of taxture giffers from the process of
prcbably thig i8 caused bY the fact

irreversible rotation.
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Magnetically Anisotropic

that the one~domain ctructure iv

completely been weached.
governing
in the assumptior that
domain structure (Ref 4)
domain and seversl
of this the formation,;

the closing domzins plays

technical magnetization.

of such a domain gtructure is confirmed by obs

powder patterns (Ref 3)-
structure the coercive

Therefore the &

(9 .

maximum at a certain value

90°
gsamples of
+this case the structure

domain structure.

may be expected.
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~losing domains
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gercive foxa2 ianreas28 wish
A compliceted dependence af H_

cobalt, magnetite,

The magnitade of H_
”
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in sov/4a-22-1o-20/25

Gamples of Fine Powd=r

he pariicles has not yet

%
Tre investigation of other rales

the magnetic properhiee of fine pcwders results
+these pariicl=as exhibi®t a particular
¢ In ons pari

iale only ope basic
exist. As & conssguence
the diminuition of

a decisive Tole in the process of
The agsvapiion of the existence
spvations of
case cf polyniomain
varies inveraely &3 cosy

o,

=

In tha

(Ref 6).

increasing angle
(4 ) exhipiting @

of @ which varies between p = 0 ard
Such & regularity was obgerved in
and iron-y~cxide powder. In
apparently approximpates the Toiy-

i £ these powders,
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Op the AnisotroPy of ‘the Coercive Force in sov/ 11.8—-22-].0-20/ 23
Magnetically Anisotropic Samples of Fine Powder

powever, 18 considerably pigher that that of the respective
massive substances. the exemined substances & change of
the anisotrople chardeter was pot opserved wnexn the dimensions
of the particles were modified. A change 1B the anisot=ory
of He together with the diminmiion of the garsicles was
found in the Mestiga.tion of ma@etically anisotropic
gamples consisting of powder of the “low—-coercive“ Mn-Bi
alloy. The dependence of Be () found in this instance

i1g given 1in figure 2. 1 powder of the 1 oy-zoercive Mc-Bl
alloys the dimingtion of tze paxticles leads to & change
in thelr magnetic strucbure woich aan be determined

from the shape of the angiia dependencs of the cosrclve
force. The observatios repulcs and thelr apalysis show
that in magne'tically anisoszoplic perromagnetics the deta

on the anlisotropy of the coercive force besides other
chare.cteristica mey glve Ce¥ ralr indic Liors eoncerning

the magnetic straeture. There &T% 2 Tigures and T vefes-
ences, 5 of which ave Soviet.

cerd 3/
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AUTHEORS Baranova, e A Shur,
the
TITLE The
Properties

PERIODICAL: Tzvestiya

1958, Vol 22, Nr 10

ABSTRACT: The present

Yicalloy alloys.

AL, 3% Cus vicalloy - 35%
Vicalloy, in
2 phases:

y-phase.

magnetic,
magnetization
whatsoevers

Due t9o

card 1/ 3 phases
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paper examl
for the fundamental magnetic
magnetically anisotropic,
Alnico -

2 highly coercive state,
the ferromagnetlc a-phase and the'paramagnetic

are ferromagnetic.
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S. SCV/48—22—10—21/23

Question of/Temperature Dependence of Magnetic
of Highly Coercive Alloys
temperaturnoy zavisimosti mugnitnykh
koerteitivaykh splavov)

(K voprosu ©
svoy sty vySOKO-

aAkadenii nauk SSSRH. Seriya fizicheskay2
pp 1272 - 1279

(USSR)

nes the coursé of temperature

characteristics of

nighly coercive Alnico and
51% Fe, 245 Ca, 14% Wi, 8%
Fe,52% Co, 139% V. As 18 Known,
consists of

the fact that one phase only is ferro-
the temperature

dependence of the saturation

of Viczlloy shows no peculiarities
Ir the Alnico
two-phase composition in &

alloy, which is algso of a
highly coercive state, both

But they giffer in the value
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coercive force

causes 2 rednction of H

5 maximum <&

alloy. In tne
nagnetic phase,
temperature only.
of the saturation
of temperivture. There

3 of which =re Soviet.
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nteraction
1eads to an increase of the
tne dependence of Hc on IS

he value of

consequently,
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M.G., Shul, Ya.S., and Yagovkina N.N.

AUTHORS: Luzhinskaya,
ombined Heat and Mechanical Treatment in
ns of Torsion of the

Influence of G
Mare Produced bY Mea

TITLE:
which Stresses
Specimen, OB the Magnetic Properties of the ~»=g-iE”
Yol 8, Nr ity 1959,

Vickalloy
1% metallov 1 metallovedeniye,

PERIODICAL: Fizika
pp 531-53% (USSR)
ABSTRACT: The authors have DT nown (Refs 1, 2) that bY .7
o during the heat treatment“bf Fe-Co-Y¥
the coercive

applying tensio
4Vickalloy-type high-coercivity allo;s
f nence al maximum magne Ic energy in the

i sed. Tt could not

ssible factors

oTrce,
direction of tension could
be found, however, W jch of the various DO
force increase To settle this
influence of a

now studied the
! jed during heat
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67684
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Influence of Combined Heat and Mechanical Treatment in which
Stresses are Produced by means of Torsion of the Specimen, on the
h Vickalloy
weights the

Magnetic Properties of the
pulley round which passed 2 thread holding &
tant torsion moment, the welght

arrangement ga

being chosen to keep the specimen twisted through the
required angle. Magnetization curves and hysteresis
loops were obtained by the pallistic method. Fig

( tempering a 400 oC for 30 min) shows

inereasing angle
and then fallsj the Temanence value only alls; ‘the
tization at 2000 oersted (close to
put falls at

value of the magne

saturation) remalns ¢
nigher angles. SimilaTr results wer
tempering temperatures of 500, 550 and 620 ©C. Fig 2
shows. changes in the same magnetic properties for tensile
stressing of jameteT specimen of the same
iti during tempering at 575 oC for 50 minutes.
i ively similar to those

etization,

Card The effect of tension is @
of torsion on coercive force and saturation magm
the remanence first increases slightly
The authoTs bk//

2/
3 but with tension

before falling as the stress rise
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Influence of Combined Heat and Mechanical Treatment in which
Stresses are Produced by means of Torsion of the Specimell,
Magnetic Properties of Vickalloy
propose & single explanation for the effec

ts of both

types of stress (Ref 1).
3 Soviet referencesSe.

AN SSSR
Sc. USSR)

ASSOCIAEION: Institut fiziki metalloV
(Institute of Physics of Metals, Ac.

There are 2 figures and

SUBMITTED: March 23, 1959
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AUTHORS: Shur, Ya.S., Shtollts: Ye.V., Kandourcva, G.5.

Ri 7\

Redneva, L.V- \
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MnBi Alloy Powder Samples with Magnetic Texture

PERIODICAL: Fizika metallov 1 netallovedeniye, Vol 8, 1959, Nr 5,
pp 678-68% (USSR)

TITLE:

ABSTRACT: The authoTs studied the temperature dcpendence of
f the MnBi alloy

magnetic properties o
powder. This alloy has a very high magnetic anisotrop¥
constant (Ref &) and a high

value of the critical particle size, der (below this
gize the powder particles exist in monodomain state only).
falls sharply

Oon lowering of remperatuTe the value of
d by a sharp fall of the crit%gal

and this 1is accompanie

particle size Gero whieh is a function of E.
follows thabt on iowsring of temperature the magnetic
structure of HnBi alloy povders will be altered a
Card polydomain—monodomain Yrsnsition will oceur) and this
1/5 change of structure will affect some magnetic properties.
Consequently we can make some deductions about the .
structure of this magretically uniaxial material from °
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The Temperature Dependence of ¥agnetic Properties of KnBi AlloYy
Powder Samples with lagnetic Texture

the temperature dependence of its magnetic properties.
The alloy was produced by heating powders of Mn and Bi
togetheT at 300 ©C and its cocrcive force wns of the
order of 1000 Oe. The alloy was powdered mechanically
and several fractions of thz powdsT with particle size
from 2 to 20 n were obtained. Samples were made from
oach fraction bY mixing the powder yith a bindeT and by
placing this mixture in a disk-like ferm and allowing it
to set betwesn two poles of an electromagnet. in this
WAy magnetically frexturad samples weTe obtained whose
texture axis lay along the aitecbion of the electromagnet
field. Magnetic properties werc measured between 20 and
-150 °oC using a ballistic throw me thod. Samples were
demagnetized at the temperature at which & particular set
of measurements weTe carried out by a suitable constant
magnetic field in the reverse direction. The angular
dependences of tne coercive force and residual

card magnetization were obtained, magnetization curves were

2/5 recorded and dependence of the residual magnetization
( for partial magnetization cycles) on the magnitude of
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The Temperature Dependence of Magnetic properties of MnBi Alloy
Powder Samples with Magnetic Texture
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powders with 30 and size (curves 1 and 2
respectiVely). Fig 0 OC dependence of
the relative magnetizat / and the
relative residual magne n the
magnetic field intensity al h (The
results of Figs l4a, 4b and a sample made
of powder with 6 p particle size). Figs 4b and 4B give
the same dependences at ~37 ©°C and at -60 °G. The
s draw the following conclusions from their

results. 1) On loweTring of temperature the curves
representing the angulaT dependence of the coercive
force depart more and more from the theoTetical curve
Hely) domain sample.

j tant and consequent

as a result of which
particles changes

gradually from monodomal in type.
5) At room temperature, otropy constant K
and the critical particle size dor are large, the
residual magnetization produced by partial magnetization
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A Change 1n the Domaln gtructure of Magnetically Uniaxial

Ferromagnetics in a Magnetic Field

results obtained bY the powder—pattern technigue in

are open to Q -
tructure of MnBi in two ways:

strong fields
authors studied domain 3
using the powder—pattern
optical peolar

showed the domain surfaces

boundaries. The
Fig 2a represents the

field;

regions enincide exactly wi
rechnique (Fig la)

the powder»pattern
shows (Fig
right angles to
structure study
rovealed DY the

the boundaries bhetween

op) that appliecation of 2
the domain
the initlial domalin structure.
can ke used
Kepr effect in a polarizning

For this reason the

technique and the magneto-
technique

the dark and. i
the boundaries found by
V., The Kerr® effect
3000 O field at
does not affect
of Adomain-
domains are
microscope

th

boundaries
Poth methods
simultaneously:

card and the sane microscope ig uzed UO observe SimultaneouSly
27& the magnetic powder palterns. The Tesults (Fig 3) shov
clearly that in strong fields kthe powder«pattern \P/

gechnique fails he show
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PHASE I BOOK EXPLOITATION SOV/5526

Vsesoyuznoye soveshchaniye po ma.gnitnoy gtrukture ferromagnetikov,
Krasnoyarsk, 1950.

Magnitnaya gpruktura ferromagnetikov; materialy Vsesoyuznogo

soveshchanlya, jo - 16 iyunya 1958 g-» Krasnoyarsk (Magnetic

sgructure of Ferromagnetic Substances; Materials of the

Conference o1 the Magneblc gtructure of Ferromagnetic guybstances,

Held in Krasnoyarsk 170 - 16 June, 1958) Novosibirsk, 1zd-vo
S1pirskogo otd. AN SSSR, 1960. 249 P. Errata slip jnserted.
1,500 copiles printed.

Sponsoring Agency: Akademlya nauk SSSR. Institut f£izikl S1birskogo
otdeleniya. Komissiya po magnetizmu.pri Institute fizikl metalloV

OFMN.

Resp. Ed.: L, V. Kirenskiy., poctor of Physical and Mathematical
Sciences; Ea.: R. L. Dudnik; Tech. Bd.: A. F. Mazurova.

PURPOSE: This collection of articles is intended for researchers in
ferromagnetism and for metal scientists.
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Magnetic structure (Cont. ) SOV/5526

COVERAGE: The collection contains 38 scientific articles presented
at the All-Union Conference on the Magnetic Structure of Ferro-
magnetlc gubstances, held in Krasnoyarsk in June 1958. The ma~

subsequently discontinued for many years, and was resumed in the
1950's. No personali’cies are mentioned. References accompany
1ndividual articles.

TABLE oF CONTENTS:
Foreword 3
Shur, Ya. g. [Institut fyziki metalloy AN SSSR - Institute of

Physics of Metals, AS USSR, Sverdlovsk]. On the Magnetic
scructure of Ferromagnetic Substances 5

Card 2/11
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Dtyakov, G. P. [Fizicheskly fakulftet MGU - Physics De-
partment of the Moscow State University]. Accounting IoOT
the Domain Structure in the Calculation of Magnetostriction_ 21

Kiprenskiy, L. V- and M. K. Savchenko [ Institub fiziki

30 AN SSSR - Institute of Physics, Siperian Branch AS

USSR, Krasnoyarsk]. On the Spatial Distribution of the

Doma.in Structure 1in Ferroma.gnetic Substances 25

Druzhinin, V. V.» and T. I. Prasova [Verkh»lsetskiy
metallurgicheskiy zavod - Verkhmlsetskiy Metallurgical
Plant}. On the Application of the Powder-Figure Method

to the Study of the Magnetic properties of Transformer
Steel 29

Kivenskiys L. Ves and I. F. DegbyareVv [ Instibute of

Physics, &iperian Branch AS USSR, Krasnoyarsk]. Tem-

perature Dependence of the Domain Sgructure in Crys-

£als of Iron g4licide 33
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ute of Physlcs &fF
Elastic Stresses

A., and Ya. S. Shur I Instift
f Iron Silicide 39

Syerdlovskl. Ffect of
Strucbture of Crystals ©

Zaykova, V.
Metals AS USSR,

on the Magnetic
v. Spivak, and I. M. Saraysva
{Pnysics Department of the MoscoW State University}.

Temperature Gnhanges of the Magnetlc Microstructurs

of Ferromagnetic Substances Detected With the Aid of

a Secondary Electron Emission n1

Degtyarev, 1. F., and V. D. Dylgerov [ Institute ol

h AS USSR, Kpasnoyarskl. Dynam- ‘
&7

Physics, Siperian Branc
1es of the Domain Structure i1n Rotating Magnetic Fields

Spitnikova, 1. S., G.

Krinchik, G. S. [Physics Department of the MoscovW State
University] . New Magneto==0ptical Method of Studying the

£ Ferromagnetic Substances 51

Domain structure ©
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Magnetic Structure (Cont.) SOV /5526

Kirenskiy, L. V.. and V. V. Veter [ Institute of Physics,

Siperian Branch AS USSR, Krasnoyarsk}. Measuring the

Wwidth of the Boundary Layer Between Domains in Ferro-

magnetic Substances 53
and Ya. S. Shur [ Institute of Physics

of Metals AS USSR, Sverdlovsk.. gnetic gtructure of 2
Ferromagnetic Material of Residual Magnetization and Its
Effect of 2 Variable Magnetic Field 59

Startseva, 1. Ye.,

Kirenskiy, 1., V., N. 1. SudakoV, and L. I. S1obodskoy

[ Institut fizikl 30 AN SSSR, pedagogicheskiy institut -

Institute of Pnysicss Siberian Branch AS USSR, Teachers

Institute, Krasnoyarsk], Temperature Dependence of

Hysteresis Losses in Rotating Magnetic Fislds in Iron €1
1

Silicide Crystals

Ye. Semenenko [Fiziko-
chnical Institute
n the

Sudovtsov, B. 1., and Ye.
teknnicheskly in-t AN UkrSSR -~ Physicote
AS UkrSSR, Khar'kov}. Effect of Domain Structure ©
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ADTHORS @ sokolov, & D., Shul, Ya. So
On the Relationship Between Magnetic properties and

Magnetostrict jon ¥ !

TITLE:
sensitivity of Nickel - Zinc - Ferrite
Receivers H
PERIODICAL: Akusticheskiy zhurnal, 1960, Vol. 6, No. 1, PP- 131-133

-2 used for the egstimation of gensitivity

pExT: The relation emax'v o Is
on ferrite receiverss €.y peak value of the
electromotive force which js induced in the receiveT winding under 2 given
gound pressure and with an optimum magnetization; By = initial magnetic

n magnetostriction;

permeability of the receiveT xs - gaturatio
de on gamples in the

f various composition (Table). The measure-
le and in the figure. The figure shows
inear. The deviations may have been V/?ZZ

was experimentally checked

material;

I - gsaturation magnetization. Measurements were ma

form of ferrite Tings and bars O
ment results aTre gshown in the tab
that the relation mention 18 almost 1

card 1/2
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Oon the Relationship petween Magnetic properties S/046/60/006/01/26/035
ond Sensitivity of Nickel - Zimc - Ferrite B008/BO11
Magnetostriction Receivers

partly caused bY tne fact that the receivers had not exactly the same E&C-—
metrical dimensionso. MoreoverTs measurements of the magnetic characteristics
of the material weTe inaccurate. The results obtained confirm the acocuracy
of the relation for nickel- and nickel-zine ferrites. Hence it is possible,
on the sirength of static magnetic characteristics, to undertake & compara-
tive estimation of the gensitivity of nickel-zinc—ferrite receiverso.

There are 1 figure, 1 table, and 5 references: 4 soviet and 1 English.

ASSOCIATION: Institut fiziki metallov AN SSSRy gverdlovsk
(Institute of Metal Physics AS USSR, gverdlovsk)

SUBMITTED: November 10, 1958
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AUTHORS: Luzhinskaya: M.Ge, F remderman; o7t an ‘::_:a"'a"‘d":

TITLE. On the Dependence of the Effect of Thermomagnetics/
Treatment oI the Initial Properties of Permallov‘

Permal_—.t

PERIODICAL: Fizika metalloV i metallovedeniyef 1960, Vol 9, Nr 2,
pp 300 - 302 (USSR)

ABSTRACT: in earlier work (Ref 7) A.A. Lukshin and one of the
authors studied the dependence of the effect of thermo-
magnetic treatment on the initial characteristics of
ferromagnetlC alloys for the case that differences in

i 1 properties are due to differing purities

ts chemical compositiona

magnetic tr d the degree

crystal 1attice: i s in which there is no change
in the chemical © iti terial. The
investigations were effected o0 2 66 permalloy {66% Ni,

rest Fe), & material which i3 highly sensitive to
thermomagnetic treatment. The qiffering degrees of
distortions of the crystal lattice were obtained by Lk//

/ /
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on the Dependence of the gffect of Thermomagne%gc Treatment on the
Initial Properties of Permalloy

Card2/k

APPROVED FOR RELEASE: 08/23/2000

cold drawing followed DY heat treatmento. Depending on
the degree of preliminary deformation relaxation, partial
or full recrystallization will take place: which leads to
obtaining greatly differing magnetic properties (Ref 8)-
Specimens 150 x 5 ¥ 0.1 mm were 3ut from cold_rolled
stripa, annealed iD vacuo at 950 ¢ for one hour and
drawn to gain residual elongations between O and 10%.
Following that, all the specimens and alsc some in the

as cold-rolled state were heated tO 800 “C for two hours

and then cooled with a speed of 100 °¢/h. The H_

values for the specimen in this initial state are given
in the fourth column of the table, P 301, These specimens
were then subjected to thermomagnetic treatment consisting
of heating ToO 700 € and holding at that temprature for

50 min and ~ooling at the speed of 100 %°¢/nh in a magnetic

field of a potential af 300 Oe, the H_ values obtained

after this thermomagnetic treatment are entered in the u//
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) s/126/6o/oo9/02/024/053

On the Dependence of the gffect of Thermo%géﬂé%igsTreatment on the
Initial Properties of Permalloy
the table. Afterothis treatment the
specimens were again heldoat 700 C for 30 min and
cooled at a speed of 100 c/h without the magnetic field;s
the resulting Hc values are entered im the sixth column

of the table and it can be seen that the values are in
imens in the

good agreement with those obtained for specim
initial state (column which shows that the change in

the coercive force gained by the thermomagnetic treatment

f£ifth column of

was due solely to the effect of the magnetic field. Im
the last column of the table, the ratios of the Hc
jc field,

g in the absence of the magnet
presence of the

values in

values,after coolin

to those obtained after cooling in the
magnetic field are givens; the lower the Hc

ter was the effect of the thermO~
magnetic treatment. The obtained results lead to the
conclusion that the effect of the thermomagnetic treatment
depends on the state of the crystal 1attice of 2 given

Card3/k alloY, the degree of perfection of which is associated

the initial state the grea

APPROVED FOR RELEASE: 08/23/2000
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. . s/126/6o/009/02/024/033

On the Dependence of the Effect of Therggggéggéic Treatment o1 the

Initial Properties of PermalloYy

with the conditions of preliminary heat treatment; the
more perfect the crystal lattice of a material, the
greater will be the influence of thermomagnetic treatment
on its magnetic properties. It is l1ikely that the process
of ordering progreSSes to a greater extent in non—deformed
material and becomeS the less pronounced the greater the
degree of deformation of the material- It is also possible
that the magnetic texture which 1is produced by thermo-
magnetic treatment manifests itself differently, depending
on the background of the i1attice distortions, particularly
depending on the differing packground of non-uniform
stresses which create sections which are locally uniaxial
from the magnetic point of view.

There are 1 table and 8 references; 1 of which 18 French,
2 English and 5 Soviet.

ASSOCIATION: Institut fiziki metalloV AN SSSR (Institute of
Metal Physics of the Ac.Sce USSR)

SUBMITTED: September 26, 1959

APPROVED FOR RELEASE: 08/23/2000
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AUTHORS 8 Glazer; A-As> Magat, L.M. and Shur. Ya.S5e

’____.._————'—"—_'—"

TITLE:S Thermomagnetic Treatment’gnd Oordering ProcesseS. IV.
A Sstudy of the Effect of Thermomagnetic Treatment on

the crystal Lattice Parameterﬁin the case of Ordering'
soft Magnetic Alloys N

Magnetic A-——2—

PERIODICAL:Fizika metallov i metallovedeniye,J 1960, Vol 9, Nr 3,
PP 467—469 (USSR)

ABSTRACT Tt has been shown experimentally that thermomagnetic
treatment (cooling in a magnetic field) in the case of
soft magnetic materialss which leads to the appearance
in the__gzromagnetl f single axis magnetism, is

effective only in ordering alloys. 1In the present work;
a study was made of the crystal lattice parameter in the
case of 78-- ermallov\(?B% Ni, 22% Fe) and perminvaﬂ?’
(34% Fe: 29% CoOs 3h9% Ni, 3% Mo). The specimens were in
the form of strips 60 X L x 0.2 mm. The magnetic and
electrical properties of the specimens were reported
earlier (Ref 1,2). The lattice parameter was determined
for specimens in different structural states namely.

Card 1/3 disordered; ordered, after thermomagnetic treatment, and l4///
]
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Thermomagnetic Treatment and Ordering ProcessesSe. iV, A Study
of the gffect of Thermomagnetic Treatment on the crystal jattice

parameter in the Case of Ordering soft Magnetic Alloys

changes which take place on annealing in a field,

appear to confirm the hypothesis that only a small

proportion of atoms take part in the setting up ©
single axis magnetism which is produced as a resu

thermomagnetic trfeatment° The usual ordering process
does mnot play an important part in the mechanism of

thermomagnetic treatment. There are 1 table and

4 references; 3 of which are soviet and 1 English.

ASSOCIATION:Institut fiziki metalloVv AN SSSR
(Institute of Physics of Metals AS USSR)

el of Pnysics of Metals A3 SEU—

SUBMITTED: July 155 1959
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AUTHOR: Kandaarova, G.S.- and Shur, Ya.S 1 i
1%
TITLE: Certain Magnetic Properties of Manganese = Bismuth

Alloy Powders \4

PERLODICAL: Fizika metalloV . metallovedeniye, 1960, Vol.10,
No.1, pp 37 - #1

TEXT: In earlier published work (Refs. 1 and 2) the authors
detented a number of features in manganeseubismuth alloy powders
which could be explained on the assumption that such powders
pessess a par ticular type of magnetic structure. 2 transient
structure. Later on, this structure was detected experimentally
by means of the powdermpattern method (Ref.3)- The properties
of the artificially t extured powders were determined not only by
the magnetit structure of the ferromagnetic particles but also
by the presence of a magnetic structure, i.e. bY the parallel
orientation of the a¥es of easVv magnetization of the individual
particlesse. The authors considered it of intereskt +o make a
special study of the magnetic properties of isotropic (pseudo:--
1ry5talline) specimens from manganesembismuth powders of varioiik/

Qeggefﬁ of dispersion. I+ can be assumed 1in such a case that
Cax 175

>
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s/126/6o/01o/01/003/019
E073/E335
Certain Magnetic Properties of Manganese - Bismuth Alloy Powders
the magnetic properties of specimens are determined solely by
the magnetic struciture of the alloy. In the experiments, &
magnecically nniaxial highly coercive MnBi alloy
(HP ~=. 1000 Oe) was studied. The grain size varied between

720 and 6 1 and the coercive force varied correspondingly
between 1350 and 7000 Oe. The specimens were produced from
powders of certain grain sizes which were carefully mixed with

a2 binder and the mixture was poured into a mould 15 mm dia. s

2 mm high., After hardening of the binder, disc~shaped specimens
were obtained which consisted of randomly orientated MnBi
particles interspaced with nonferromagnetic interlayers. The
concentration of the MnBi powder 1in the specimens did mnot

exteed 15% in volume. This quantity was sufficient for
measuring the magnetic properties by means of a ballistic

method but the ~oncentration was 1ow enough to disregard the
magnetic interaction between the indiwvidual particles. Before
the actual measurements the specimens wexe demagnetized by using
three differing methods. The results of the measurements are V{
Card 2/53
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Certain Magnetic Properties of Manganese - Bismuth Alloy Powders

plotted 1in Figse 1-i4, These show that the properties of the
specimens were similar to those observed earlier in investigating
magnetically anisotropic pseudOmsingle crystals of powder
specimsns and are due to the existence in the fine particles of

a particular magnetic structure which 1is int ermediate between
multi- and single-domain magnetic structures.

There are 4 figures and 7 Soviet references.

ASSOCTATION: Uraltskiy gosudarstvennyy universitet im.
A.M. Gor'kogo (Ural State University im.
A.M. Gor'kiy)

SUBMITTED: February 8, 1960
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Ig "t‘i//
AUTHORS @ Zaykova, v.A. and Shur, Ya.Soe
TITLE: causes of Rise of the Coercive rorce on Reduction
of Ferromagnetic Sheets

of Thickness
Fizika metallov i metallovedeniyeg 1960, vol. 10,

No. 39 PPo 350 - 358

1-6) that in sufficiently thin

terials the coercive force H

PERIODICAL:

TEXT @ it is known (Refs.

of soft magnetic ma c

sheets
depends markedly on the sample +hickness d 3 the thinner the
samples the higher Hc The present authors studied the

eet t+hickness using

orce on the sh
gilicon iron (3.5% gi) and of
ed by electrolytic

-temperatur®

dependencée of the coercive
stals of

monocrystals and polycry
loy—78° The sample thickness was reduc
bsequent high

r by cold rolling with su
The coercive force wWas measured with a

er, The authors determined also
ijve force of silicon
sed to study the

permal
etching ©
annealing in wvacuumo.

the temperature
iron polycrystals°
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Causes of Rise of the Coercive Force on Reduction of Thickness
of Ferromagnetic Sheets

-domain structure and its changes on reduction of sample thickness

in silicon iron monocrystalse. some of the results are given

in Figs. 2-8 (Fig. 1 shows schematically magnetic wcharge" '
distribution in ferromagnetic crystals)u Figs. 2-5 give the N
H_ = f£(d) dependenceés for permalloy=78 (Fig. 2) and silicon \
i$on monocrystals (Figs. 3-4 and Curves 1 and 2 in Fig: 5} ~J
and polycrystals (Fig. 5, Curve 23)., The dgmain structure of

silicon iron monocrystals is shown in Figs. 6 and 73 in Fig. 7

the four photomicrographs represent changes in the domain

structure on gradual reduction of the sample thidness from

0.18-0.2 mm (Fig. 7a) to 0.005-0.003 mm (Fig. Zd)° Fig.

gives the temperature dependence (=200 to 500 c) of H_

for silicon iron samples of various thicknesses-s It was
concluded that the rise of the coercive force with decrease
of the thickness of magnetically soft ferromagnetic sheets was
due to an increase of the magnetic leakage fields at the

card 2/3%
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Characteriséié;m;; the domain structure of magn?siumrmanganese
ferrites with a rectangular hysteresia loop. Fiz. me;; i[,-z)
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(Ferrates~-Magnetic properties)
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SHUR, Ya.S.; SHTOL'TS, Ye.V.; MARGOLINA, V.I.

Magnetic structure of small monocrystalline particles of Mn-Bi
38 no.l:46-50 Jan '60.

alloy. Zhur. eksp. i teor. fiz.
(MIRA 14:9)

1. Institut fiziki metallov Akademii nauk SSSR.
(Manganese-bismuth alloys--Magnetic properties)
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'¢ Domain Structure of

gy
TITLE: Temperature Eléperesis)of the

Farrosilicon Crystals '1

- ' 4

PERIODICAL: Zhurnal eksperimental‘néy i teoreticneskoy fiziki 1960,
Vvol. 39 No. 3(9)9 Pho 566 = 573 '>/

gtudy the general rules governing
ure hysteresis of the gructure of ferrosilicon crys-
tic structure WwWas cbgexved by the method of powdeT pat-
terns. Single and polycrystals with 3,5% Si were gtudiedj they were in
spe form of disks 15 mm 1arge and 0.3 - 0.7 mm thick. All the samples
were annealed ab 19250°C pefore they were ground and polished. The ef~-
fect of cyclic temperature changes oOn the magnetic structure ¥as invasti-
For this, the samples waTe® heated from room temperatureé to dif-
(up to 550°C) ., and cooled again to the initial tem-
ted by 8 gpecial ingtrument which was

ag well as the

TEXT: The aim of the autho¥s %as to

ths temperat
tgls. The magne

gated,
ferens temperatures
peraiure. The samples WeTe hesa
placed in a vacuul chamber (Fig.1). This jnstrumend
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Temperature Hysteresis of the Domain
structure of Ferrosilicon Crystals

experimental method are descrited in th
strength of the magnetic field was 600
struciture were taken for
magnetization, b)
magnetization. I+ could be established
the domain structure took placs when
200°C and cooled again
ing to 400 = 550°C, Figs. 2y 4> 5, and
lustrate the transformation of the doma
Figs. 6 and T show a schematis
rypes B and A.

to 20°C. A hys%us

The investigations showe

samples takes place in
in the structura shows
form, and the number of

itself in the fo
closure domains

between the principal regions are displacsd.
discussed and theoretically interpreted

L. V. Kirenskiy. and _
and 8 references:

I F. Degtyarev ar
6§ Soviet and 2 US-
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e introduction. The maximuml
oce. Photographs of the domain
after the first
after the second
that no gignificant shange in

the sample was heated from 20° %o

regis is first observed on heat-
6 show powder patterns which il-
in structure in one cyclee.

representation of the structure of the
d that a
transformation of the magnetic gtructure in monoc-~

Eignificanb irreversible
and polycrystalline
550°C. This chang?
wgy: The dimensions, the
are changed; and the boundaries
Finally, the results are

. L. D. Landau, Ye. M. Lifshits,
e mentioned. There are | figuTres
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AUTHORS : Shur, Ya. S., Shiryayeva, 0. I.
-‘-—’_——-.»\\..\
TITLE: Ferromagnetic Resonance in Silicon Iron Crystals and Its

Relation to the Domain Structure

PERIODICAL: 2Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 6(12), pp. 1596 - 1601

TEXT: It was the purpose of the experimental investigations described
here to determine the interrelation between the course of the ferro-
magnetic resonance absorption curves and the nature of the domain
structure of silicon iron single crystals (3.5% Si). Silicon iron was
chosen because it has a relatively small anisotropy constant, and because
its magnetic structure is well known. 15 single crystal disks of various
diameters (4 - 15 mm) and thicknesses (0.07 - 0.2 mm), which were cut
parallel to the planes (001) and (011) were investigated. The specimens
were electrolytically polished after a heat treatment (1100°C) in vacuo.
The ferromagnetic resonance absorption was investigated at 9370 Mc/sec.
The domain structure was investigated by the powder pattern method. A
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88432
Ferromagnetic Resonance in Silicon Iron s/056/60/039/006/021/063
Crystals and Its Relation to the Domain B006/B0O56

Structure

comparison between the resonance absorption curves and the domain

gtructures showed that besides the resonance peak observed in strong
saturating fields, a second peak may occur in weaker fields if the crystal

has a multidomain structure and if the highfrequency field is parallel to

the domain boundaries. This proves the theoretical rules given in

Refs. 4,5. This phenomenon may be used for a more exact investigation of T}(;
the domain structure of ferromagnetics, especially in such cases in which

the known methods of direct observation are not applicable. There are

4 figures and 7 references: 2 Soviet and 5 US.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Metal Physics of the Academy of Sciences USSR)

SUBMITTED: July 19, 1960

Text to Fig.1: Absorption curves for a crystasl disk cut parallel to the
(011) plane; H parallel to the axes [110), [111] or [100]

Text to Fig.2:; Absorption curves for a crystal disk cut parallel to the
(001) plane; H parallel to the axes [100) or [110].
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AUTHORS 3 Sokolov. A. D and‘§§9;,“X§a 5.
TITLE: Influence cf Small Additions of Cobalt on the

Hystaresis Loop of Nickel-Zinc Ferrites

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.ll.
NOoSg pp0681“685

TEXT: various authors have observed that for some
magnetically soft ferrites the hysteresis loop is rectangular if
remagnetization is by means of weak fields. The physical nature
of this phenomenon has so far not been clarified. The influence
of sliight additions of cebalt was jnvestigated. Nickel-zinc
ferrite specimens of four differing zompositionawith and without
cobalt additions were tested. The CoO additiong were 0.5. 1, 2
and 3%; differences 1n the nickel and zinc contents were slightol)(
The specimens were in the shape of rings 37 mm sxternal, 30 mm

internal diameter with a height of l% mm . From the same
materials bar specimens 4.3 x 4.3 mm® and 60 mm long were
produced. On the ring specimens the magnetization curves and

the hysteresis lcops were determined by means of a ballistic
Card 1/3
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method and.in addition.the dynami< hysteresis loops at 50 C.p.So
were measured on some of the speacimens by means of an electron-
beam ferrometer: The saturation magnetization was determined on
the bar speciménso The obtained results indicate that specimens
with slight additions of Co0 shcwed maximum values of B”/B9 which
were higher than those obtained for specimens without €00 but
otherwise of equal ccmpositions. (Br . residual induction,

B - maximum induction)- The most rectangular hysteresis locop was
obtainsd for nickel-zinc ferrites with 1 to 3% Co0O; specimens of
equal composition containing 0.5% Co0 had somewhat lower B /B
values and specimens with 3% CocO additions had still lower

B /B wvalues. The highest Br/B values (90 teo 92%) were obtained
f5r nickel=zind ferrites with 1 to % CoO. the coercive force of
the respective specimens was H = 1.1-1.3 Oe and for H = 5H_, B
wes of the order of 3700~3800 gauss. Slight changes 1in tﬁe NiO
and ZnO contenrts; witheout any change in the Co0O content. led to a
drop in the ratio Br/B and the Cogrcive force (Br/B =~ B88.5%,

Hc - 0.8 Oe), Some of the specimens Wwere subjected to thermo=
magnetic treatment in longitudinal and transverse magnetic fields
(at 620°C with slow cooling to room temperature.in the magnetic
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field,at a rate belaw 50*C/hour). The applied magnetic field was

cf 20 Oe. This treatment did not bring abcut any change in the
magnetic properties, The results obtained in measuring the

dynamic hysteresiz lcops were in full agreement with the results
obtained under statis conditicns., Thus. the experiments show that

as a result of additions of 1-2% CoO to some nickel-zinc ferrites,
the hysteresis loops will become “spontaneously” rectangular,

There are 5 figures, 1 table and 6 referenctes: all non-Secviet.

The references to English-language publ:ications read as follows3
Littmann, M,F, Electronic Engineering, 1952, 71, 792; Brown, O.R., A/

Allers-Schoenberg, E. Electronics, 1953. 26 146, \

ASSOCIATION: Institut fiziki metallev AN SSSR
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TITLE: Specific features of the magnetic structure of
Vicalloy [V-Co-Fe alloy]

PERIODICAL: Fizika metallov i metallovedeniye; Vo 12, no. 6,
1961, 826 - 831

TEXT: Tn continuation of their earlier work (Ref. 1: FMM,
1957, 4, 54; Ref. 2: Izv.AN SSSR, ser. fiz., 1956, 21, 1275
and Ref. 3: FMM, 1957, %4, 239), the present authors studied

the effect of elastic stresses on the magnetic properties of
Fe-8V-52Co and Fe-12V-52Co alloys, tested under conditions

int ermediate between magnetically soft and magnetically hard -
states, attained by annealing wire specimens, cold-drawn to

91% (the 12% V alloy) and 94% (the 8% V alloy) reduction at
temperatures between 350 and 600 °C. The effect of such treat-
ment on the magnetic properties of the alloys studied is
demonstrated in Figs where the coercive force e? Oe,

jefthand scale) and residual induction (4wI, gauss, righthand
Sg? el/%Fe plotted against the annealing temperature (c),
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the continuous and broken curves relating; respectively, to
alloys with 12 and 8% V. The effect of elastic stresses on
the magnetic properties of the 12% V alloy is demonstrated in
Fig. 2, where H/ (1efthand scale, 1ower set of curves) and

4wi (righthand scale, upper set of curves) are plotted against

the applied stress (0% kg/mmz), Curves 1 relating to cold~
worked specimens, Curves 2 ~ 5 to specimens$ annealed for

50 min at 350. 100, 450 and 500 °C, respectively- In the
discussion of the results obtained the authors refer to an
earlier work (Ref. 1) concerned with the effect of elastic
stresses on cold-~worked unannealed materiale. It was concluded
then that the variation of Hc due to tensile elastic stresses

was associated with the variation of the magnetic texture in an
alloy with multidomain structure. In the case of magnetically-
hard specimens (i.e. those annealed at 600 °C), the elastic
tensile stresses also brought about the formation of a magnetic
texture hut the resultant increase in H_ could be attributed
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only to the existence of a single domain structure. The results
of the present investigation indicate that in the case of
Vicalloy specimens, annealed at low L emperature, it is possible
to produce states in which a) the single domain character of
the magnetic structure is clearly revealed, b) the process of
magnetization takes place. mainly as a result of rotation of
vectors of spontaneous magnetization intensity and c) . the e
magnitude of Hc is small. However, an increase in the magnetic

anisotropy due to externally applied stresses brings about a

sharp increase in H, - It can, therefore, be postulated that

low values of Hc of specimens, annealed at low temperatures

and possessing a magnetic structure approaching the single A

- domain structure, are associated with a low degree of total
magnetic anisotropy. There are 3 figures and 3 Soviet-bloc
references.
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